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A DISJUNCT POPULATION OF EUCALYPTUS GLOBULUS SSP. BICOSTATA FROM
SOUTH AUSTRALIA
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N popubation of Fucalypins glabulus ssp. bic Nt Wil recently discovered at M1 Bryar (SA ) which 1s more
thin 600 ket from the nerest ather population ol this txan, The aim of his study was w deterniine whether
(s |\n|m|'|||(m i atieal o whether e might have heen planted after the arrival of pastoralists w - (he area, To
achieve this aim we used RAPD molecu b ke atlysis of a Lirge C1O me diamy lignetuberons stnd of /£
wlabuluy ssp. bivoytar that coughly formed o ding The RAPD analysis tndicated no dillerences Beltweem sim
ples Giken from the hgnaruberos steond, slthanghopadiidoats from ootside i were ol diffeeent from itand front
pne wnother. Because (e lignotuberous stund of & alobis Ssp. blooswatd is likely 1o omginate fram a single
individual and is very I.luv it is likely 1o be very ald (possihly wsald s 30000 years) and thrs would imply that
the population was not estahlished hy pastomlists. How did the B gleDulyy ssp, bicostate become estiblished
ot MU Bryan? Four possibilities are discussed, namely, naiural long disiince seed dispersal, seed dispersal by
humans belore (he aprival of mastoralists, tong distanee pollen dispersal snd cannection @ the Victorian

Facalypius glubidies ssp. bievstati Tovest i the pist

Iy Wons: Lignotuber. clone size, RAPD, finperprinting.

lotroduction

A population of Excalyprns elobuluy ssp. bicostota
(Miglen, Blakely & 1. Simm.) l\'irl\pmr wis recenrly
discovered at Mi Bryan SA (337 26' 5. 138 57" F)
hy B. Bates. Thiy population is unu\ual in that i is
more than 600 km from the neatest known £,
Lledneluy ssp. bicoxtare population (Otway Ranges.
Victoria) and is the only population of that species
west of the Murray-Darding driinage systeni. The
population is sitwated on the slopes of o high cidae
sunth-west of the summl of MU Bryan, atan allifude
hetween 680 and 890 The entire population
coltsdsts ol approxtmately 80 apparently very old,
Lrge individuals and between 1ol and 180 “sapling
stage™ individuals with a stem diwmneter of ess (han
300 nun just above ground level, Small seedlings at
the cotyledon to the Tilfth leal-pur stage ware
vhserved o the site in 199697 but seedlings ware
not obseryed i August 20000 They may have been
removed by sheep, The population has o range of
approximtitely 1000 nv and forms three  sih.
populations separated by ¢, 200 m each, the western
subpopulation bemg The largest. Supling stiue
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individuals were more plentiful ine although not
restricted 10, (the relitively lower elevations within
the population. The £ clobuliy ssp. bicostaia 1rees
runged in height from less than 5 (o I8 m The
understorey was dominated by native grasses and
hierbs. althongh some Allocastaring verricilfuti
(Lam.y Lo Johnsan amd Bursario spinosa Can.
oveurred withim Ahe population. Sia planl species
accurring al the site gre classitied as rate o
endungered. munely, Aspleaian fTabellifalivm Cay |
Derwentiv decorosa (Fo Muoell) B. Go Briges &
Ehrend.. Hvinenanthera dentata R Br, ex DO,
Lepidivm psevdo-rasmuanienm Thell . (learia
patiesg Hook. ssp. pannasa. and - Rhadanthe
antlemaides (Sprengel) Paul G, Wilson (1) Lang,
pers. comm. 2000) Novother eucalypts accarred with
Eucalypiuy globuluy ssp. bicoxtata. Further down Mi
Bryan the ssp. bivosiara population 15 grassland
down 1o mndway on the south-western slape. Below
this grassland is open B ledcosylon E Mucell, /E.
porosa b Muaell. ex Mig. /AL verticitlata woodlund.
The local area s one ol the coldest in South
Australia, with the nedrest temperatire-recording
weather stution al Yongala recording averige winfer
minimi of 2,57 Cand an extreme (July) minimum ol
minus §.2° C, the lowest in SA (Borean of
Metearology: hip:/Awww. BoM.GOV. AU elimate/).
In cuculypts. vegetative  propagition  oceury
throngh  lignotubers. A bgnotuher is a0 semi-
subterranean woody mass OF stem-like tssue that
Hives protectiof oo kage reserve of epicormic buds.
These allow rapid regencration alter stern destruction
or dimage by lire or other caoses (Jacobs 1935;
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Chattawily 193%). Lignotubers occur in the majority
ol” Lucalyptis (LHERAL) species at solie stage i)
their lite eyele (Jucobs 1955). Repeated dimage o u
tree cin result e extensive lignotuher development
amd - Cormvation af womulti-stemmed stand (Lacey &
Jolmston 1990), Eucalypts coapable of vegelative
regrrowlh can hive fonger than stngle-stepnmed tees
(Tyson e wl. 1995)

The gueston huy been wiised as weowhether tis
South Avstalinm population of £ glohnlny ss)
Fricostata iy mtupal or whether it might have been
planted afrer the arrival of pastoralists by the grea A
larve st of B, glodndus ssp. bicosita thal roughly
formied e ring shape wis found at the site ut uboot
B30 m altitude o the western sib-popualation. This
shared 15 yvery large, being 10 m g dumeter and
potenually could have arisen Trom lignotuberous
erowth Other lignotuberous stands ol i similae size
and possibly even Lirger tre also present dat the site.
bor are more difficalt (o adentify  becadse of
lfgnmuher  Tragmentadion and  oon-circalar
development of the stind,

Maleculir markers dre essental inoadenily e
individual genolypes and studying  yegetative
propugation becanse the clonal nature of some
vegetation cannot be estublished with canfidenve by
moephological assesament alome. Random Ampliticd
Pulymorphic: DNA (RAPDY (Williams e gl 1900,
Welsh & MeClelland 19903 is a0 uselul type ol
molecular marker Tor the study of” generic variation
since nimerous loet cun be samplad. RAPL anulysis
Tis been usedd extensively in cucalypts, in detecting
differences helween closely relaled species alid
hybrids (Sule er ol 1996, Rossetto ¢ al. 1997), in
siidies of genetic diversity and popubation sonene
(Neshint ep wf, 1995, Skaho o alo 1998), 0
lingerprinting studies (Keal & Griffin 1994: Neshin

eb el 1997 Valluncourt & Skabo 1999y i studies of

brecding systems (Gaivto e gl TOUT) wmd in stodicey
ol veeetative propagation by hgnotuhir (Kenningiun
vl 10962 Tyson e al. TOUR: Rossento ¢f gl 1994
The gim ol this study was o determine whether the
laree lignotberous £ globulus ssp. hicovtata sund
i comal, TEk s, then fts Jarge size would imply that
itis very old suggesting (hat the populition could ol
e heen established hy pastaralisis

Materials and Methods

Mafure adult Teal maoterial fram cight Egcalypri
wlotmlny ssp. bicostalu samples was weighed and
fracen in Tiguid nitrogen prior (o use, Foge of these
sumples were (rom the possible elone and Four wiher
samples come  frome rrees away from e
lignotuherous stand. The four samples Tome the
possible clone came from the four drdinl poiats of
[he hgaotiber Total penomic DNA wae isolaicd

from 2.0 g of leal” materin wecordimy o the CTAR
method of Doyle & Doyle (19901},

The DINA From each mee s dssaved for Bimdom
Amplified Polymorphic DNA (RAPDY) iegKers
(Welsh & MaCleltand 1990: Williwms vr af. 19490 )
Amplificavon conditions were us me Neshae er ol,
(19971, Priviers  waere ohtained  fram  Opcran
Technolpgics Ine, (TOO00 Atlaatic Ayve, Alupeda TA
Q4501 LISAY amd the University of Betish Columib
(6174 University Boulevard, Vanconver. ILC VAT
173) Twenfy dour primers previously showie 1o
produce polymorphic: bands ¢ Valllancour & Skaho
1999 were used; OPA-N2, OPA-T14, OPA-1S, OPA-
17. OFA-20. OPRAOS. GPC-19. QPD-05, OPLE-HT,
OO UBC 30, LRC 210, URC 215 UBC 217
LBC 218, UTRC 232, 1RC 254, UBC 237, LBC 243
UBC 249, UBC 266 and L'BC 290, Aynpliried
lragments were elecirophorelivally sepiruted oo
1.5% wiv agatvse gel. using 1 X TBE bofter. amd
photographed after staining with ethidium bromide.
Consislency of inferpretation was cstublished by
repeating three somples witleach pritoer, In general
handys were not scored if they were Faint or diffise.
or oceumed in the extremey of the amplified se
range. Only bands that were present in 25% (0 75%
of the sumples were used in the analysis, as reported
i Skiho et af. TOOR,

The presence/ibsence of RAPD bands wis used (o
calculte o similarity: mutreix o simple machmg
coellivients (Sokal & Sneath 1963), using (he
NTSYS program (Rohlf 1993). The simple matehing
coclficient (SM) 1y delined us the total namber ol
madehies tshared dhsenee or presence) belween iwio
individuals, divided by the total nbmber of bapds
senred, The same program was then ased (o caleulite
the clustenng ol wees with the UPGMA algorithm
and a dendragram showing the relutedness of the
garmples wis piodiced

Results and Priscussion

Futry cight palymorphic hands thal mel e
selecton coterin were scored for the eight DNA
samples. Sumples 14 from the  possihle
ligpotuberons stuimd were ddentical with a similany
ol 1O (Table 1), Samples 5-8 were all different from
ane another and from simples of the Tignotuberous
stand (Figo 1) The (ree most closely relited W fhc
lignotuherons stund, free 5, joined the lignotubernns
stand samples aviclevel (SM =058 thal shows that
i not closely related 10 16 Neshite er af. (18971
fotnd that RAPD variation within clones was irvial
conpared Lo the Valiation found even hetwed full-
sthlings and that simiturity decreased witlh pedigres
istanee. The Jack of any varigtion between samples
from the lignotuberoms stand and the puche lower
degree of similanty wath the rest ol the samples. aver
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TABLE | Stagate marching coefficiear (SM) Wedste of siniloray berween sampiles front a Lucalypius globulus ssp. hicosta-
tit prospraeatfone ad M Brvene in Sourl Mustrali caleafored with RAFD ierkers

Samyple adinber (na.)

no. | 2 i 4 5 f 1 "
| 1460
R 1.00) |06
3 100 100 100
4 1.00 .00 |.00 1.00
3 (.61 (L59 (0,57 (157 |00
1 (L34 (L35 .34 (.34 17 | ()
7 (.43 (43 143 (143 (140 0.4l [.O0
A ma2 .33 .34 0.3 (.38 044 ().66 1,00

Samples -4 aee fronn the TOm wide lignotberous stand. while samples 5-8 are from individuad trees in (e vicinity of 1w

stand
SM
025 0,31 0,75 |0
i L i | J

Fig, [ UPGMA clustering ol samples fom a Bucalyois
wlidilus vsp Bicostater populition ot Mo Bryin in South
Australin based oneoa simple malehing coelficient (hM]
easure ol similarity euleulted with RAPD markers.
Swples -4 are from the LOm wide lignotuberous stand,
while samples 3-8 swe from imdividoal trees in the
vicinity ol the stand.

aorelatively large number of polymorphic bands, is
very strong evidence for the clonality of samples |-
4. Assuming the growth rute ol the £, globuluy ~sp.
Picoytala Nignotuber was similior to that given by
Tyson ef al C1998) Tor £, rivdonii ook, Foand £,
amygdaling Lahill, of aboul 2.5 mm/year, then il
would have tmken 4000 years for the 2 globulins ssp.
hicostata lgnotuber o achieve it present size. This
growth rate was comparable 1o that observed i E.
oleasa FoMuell. ex Mig by Wellington @7 al. (1979),
but wreater than that obtained for o two metie
dismeter hgnotuber of /5 coceifera ). DL ook (Head
& Lacey 1988) We cannot say how old (his
individual really s, buv icis probably much more
thin 200 years old, ‘This population of £ globulus
S8 Picostata is therelore most likely to be natural
and indeed an interesting remnant that deserves

conservation. Although the siwe is being crazed by
sheep (which wonld affeet the rare understorey
species und the cucalypt regeneralion), the trees are
long lived and nol noticeably affected by grazing.
Thus the populiation is not under any short term risk
from the current Tand practices.

How did the E. globuluy ssp. bicostata  pel
established on Mt Bryan? One possibility s thal 1f
moved 1o this site through natural long distance seed
dispersal. However, this eucalypt taxon, like most
edcalypts, lacks adaptation for long distance sced
dispersal (Pous & Wiltshire 1997). A related
possibility is that this population was established from
seed transported by aborigings, Another possibility iy
that it conld have moved s ssp, hicostata pollen
coming from alur and hybridising with an unknown
resident cucalypl species. such as the related £
goniocaly o Muell, ex Mig. which oceurs within 60
ki ol the site tsee Polls & Reid 1988 Tor un example
of this evolutionary mechanism). This would explain
why the chloroplast DNA ol this population 15 ol a
lype very different from fhat encountered in ofher
populatons of I, globulus so Far surveyed (Juckson ¢/
ul. 1999). None of these hypotheses con be disproved.
However, perhaps the simplest explanation for the
oceurrence of £ globulis ssp, bivostata ot Mt Bryan
v that the Victorian E. globuluy ssp. bicostata
popultions were once connected w MU Bryan al some
time in the past. When this would have occurred 15 o
matter [or speculation. s imlikely o ave been in
the Tast 35.000 years since the current aridity and the
even  greater aridity around  the glacial maximum
make it unlikely that the Murray Basin conld have
sustained £ globulus ssp. ficosiaia populations, 1t his
often been assumed that this aridity may have been
fairly constant from the Focene to mid Miocene
marine incursion into the Murray Basin (Marginson
& Ladiges 1988). However, recent evidence fronm
Lake Fyre suggests that there might have been weuer
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pernods between 30,000 and 35,000 years B (Magee
& Miller 1998), Theretore. itis possible thal during
these or ather previous wetter periods, an £, globidis
sspe bicostute lorest could have been more or less
continuous from Vietorig to Mt Bryan in South
Australia,
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